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Abstract— In recent years there has been significant growth in 
the use of video games technologies and game mechanics for 
teaching and learning.  These environments and techniques offer 
the ability to create complex, highly interactive simulations with 
solid theoretical underpinnings to present teaching material in 
new and highly interactive ways.  This paper discusses and 
practically demonstrates how video games mechanics can be used 
to create highly immersive and engaging user experiences to 
teach engineering related material.  Circuit Warz; The Games,   
project is introduced and demonstrates how a game-based 
approach, using a collaborative team-based competitive format, 
can be used to create immersive, highly engaging student 
learning experiences.   
Keywords; Virtual worlds, engineering education, virtual 
learning environments, game based learning   
I.  INTRODUCTION 
Gamification is a term used to describe the application of 
video game mechanics to non-game processes in order to 
improve user engagement. This type of game based learning is 
increasingly been used in educational settings and is widely 
predicted to become mainstream in the next 3-5 years [1-6].  
This paper discusses the practicalities of using game mechanics 
for educational and teaching purposes in the context of 
electrical and electronic engineering. It will show how virtual 
world platforms e.g. Opensim could be used to rapidly 
prototype simulations to teach advanced electronic/electrical 
circuit theory, through a game based learning experience in a 
3D immersive world, where teams of students work together 
collaboratively and competitively to bias electronic circuits.   
Section 2 of the paper discusses recent University of Ulster 
research in virtual worlds and video games and provides a 
practical overview of the implementation of a game based 
approach to teaching. Section 3 concludes the paper. 
II. GAME BASED LEARNING IN VIRTUAL WORLD’S  
Internet-based 3D virtual worlds are immersive 
environments which facilitate an advanced level of social 
networking where residents can explore and socialize by 
participating in individual and group activities [7+8]. The 
Serious Games & Virtual Worlds research team at the 
Intelligent Systems Research Center (ISRC), University of 
Ulster focus on the potential of virtual worlds and video 
games technologies for undergraduate/postgraduate teaching 
of electrical and electronic engineering related subjects [9].   
In this context “Circuit Warz, The Games” project was 
conceived with the overall objective to investigate if creating a 
compelling, engaging, immersive team based game, which 
facilitates collaborative/competitive group interactions to 
teach electrical and electronic theory and principles would 
increase student engagement.  The project was created using 
the Opensim virtual world platform, integrated with the 
Moodle virtual learning environment and SLOODLE [10].  
Circuit Warz, The Games is a  team based exercise where 
groups of students work together collaboratively and compete 
competitively against other teams to complete a virtual assault 
course, which is in practice a series of electronic and electrical 
circuits (puzzles) which need to be solved (i.e. biased 
correctly) in order to complete the game and progress to the 
next level.  The game is designed so that students can apply 
the theory learned in class practically. Students have to work 
together collaboratively to make strategic decisions under 
strict time constraints to win the game e.g. students can solve 
circuits/puzzles by using a “rule of thumb” approach to make 
informed guesses related to finding the correct answer to 
complete each stage or can decide to spend more time working 
out the correct and more accurate values needed to bias the 
circuit. The more time taken to complete the game means less 
points acquired where the team with the most points win. To 
aid in the decision making process the game design and 
implementation uses the advanced presentation capabilities of 
the virtual world platform to allow the students to visualize 
electrical/electronic phenomena in new ways to reinforce 
understanding e.g. relative voltage drops across circuit 
components. The virtual assault course is made up of five 
stages of increasing more complex electronic and electrical 
circuits which need to be correctly biased/solved to proceed.  
The stages currently implemented include a series/parallel 
resistor circuit (Fig.1), R/C filter circuit (Fig.2), Graetz bridge 
(Fig.3), Wheatstone bridge (Fig.4), and a weighted summing 
amplifier circuit (Fig.5).  
The final paper will expand on and discuss the complete 
architecture, implementation and evaluation process of the 
system described in detail and will also examine the 
shortcomings of current approaches to implementation in this 
area and how these can be overcome.  
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Figure 1 Series/parallel resistor circuit  
 
 
 
Figure 2 R/C Filter Circuit 
 
 
Figure 3 Graetz Bridge 
 
 
Figure 4 Wheatstone bridge 
 
Figure 5 Weighted Summing Amplifier Circuit 
 
III. CONCLUSION  
This paper provided an overview on ongoing research at the 
Intelligent Systems Research Center, University of Ulster, 
Northern Ireland into the use of virtual worlds and virtual 
learning environments for teaching. The Circuit Warz project 
was introduced and a number of complex, highly interactive 
and engaging simulations described which make effective use 
of game play mechanics to engage students. This approach 
potentially offers a new engaging and highly interactive way 
to teach engineering related material     
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